The present case is a 51-year-old woman with complaints of chest and left shoulder pain during physical activity for the last two months. She had a coronary artery bypass grafting one year ago. Chest computed tomography and angiographic examination demonstrated significant stenosis on the left subclavian artery. Percutaneous transluminal angioplasty and stent implantation was successfully achieved to the left subclavian artery, resulted with restoration of myocardial perfusion.
Introduction
The left internal mammary artery (LIMA) is the most desired arterial bypass graft for myocardial revascularization. LIMA is anastomosed to the left anterior descending artery (LAD) more often (1, 2) . The coronary subclavian steal syndrome (CSSS) is an infrequent but severe source of postoperative recurrent angina which is caused by significant stenosis or total occlusion of the left subclavian artery before the LIMA ostium (3, 4) . The blood flow through LIMA decreases in time and occasionally reverses leading to myocardial ischemia (5) . We report a case of CSSS diagnosed by a chest computed tomography (CT) and treated with subclavian artery stenting.
Case Report
A 51-year-old female presented with a two-month history of paresthesia of the left upper extremity, exertional chest and left shoulder pain, and breathlessness. She had several risk factors for ischemic heart disease including a positive family history, type 2 diabetes mellitus, and hypercholesterolemia. Fourteen months ago she had been diagnosed as an acute coronary syndrome, and a stenosis of the proximal LAD, had been treated by an endovascular stent. Four months later, a recurrent stenosis occurred in the same artery and the stent was totally occluded. A LIMA-LAD bypass grafting was performed. Ten months after this operation, the same symptoms recurred, but coronary angiography showed a patent LAD-LIMA graft and normal left circumflex and right coronary arteries. A contrast-enhanced chest CT was ordered to explain the patient's symptoms. CT examination was done with an 8-MDCT scanner (LightSpeed Ultra, GE Healthcare). The findings were normal except for a discernible stenosis in the proximal portion of the left subclavian artery (Figure 1a ). The degree of stenosis was estimated to be 60-70% on the sagittal and coronal reformatted images ( Figure 1b ).
An exertional technetium-99m MIBI myocardial perfusion radionuclide study showed a focal ischemic area in the apicolateral part of the left ventricle which was in the territory of the LAD-LIMA graft. A selective left subclavian arteriography confirmed the stenosis in the proximal portion of the left subclavian artery ( Figure 2 ). Although the LIMA was patent, its flow was noticeably reduced. Aφ7 mm x 40 mm balloonexpandable stent (Express Vascular LD, premounted stent system, Boston Scientific Ballybrit Business Park, Galway, Ireland) was placed into the stenotic area. A control angiogram showed no residual stenosis and improved flow in LIMA ( Figure 2 ). Patient's symptoms resolved soon after this therapy. Six days after stent insertion, repeat exertional technetium-99m MIBI myocardial perfusion study showed restoration of the normal perfusion in the previously ischemic apicolateral part of the left ventricle. 
Discussion
The brachiocephalic and subclavian artery obstructions have received increased attention due to the use of internal mammary conduits for coronary bypass surgery (6) . The wellknown vertebral subclavian steal syndrome arises due to reverseflow in the vertebral artery as blood is shunted into the brachial circulation (5, 6) . CSSS, which is much rarer, is caused by reversal of flow within LIMA because of a proximal left subclavian artery stenosis (5, 6) . After LIMA graft surgery to the coronary artery, the vascular segment between the origin of the subclavian artery and the coronary artery functionally turns out to be a part of the coronary circulation and therefore stenosis in every part of this segment could straightforwardly precipitate myocardial ischemia (5, 6) .
The frequency of the CSSS has been reported to range from 0.4-2% in coronary artery bypass graft patients (3) . Most patients present with recurrent angina pectoris after a variable asymptomatic period. An early presentation of the syndrome as in this case is probably due to the existence of the subclavian stenosis at the time of coronary revascularization, which raises the question of whether a subclavian aortogram should be obtained in every surgical patient involving the use of the internal mammary artery (5) . Most authors recommend that all candidates for coronary artery bypass surgery need blood pressure measurements obtained in both arms and auscultation for subclavian bruits (7) . If there is a positive clinical finding, an arch aortography or CT angiography should be ordered. In older patients with diffuse atherosclerosis in whom the possibility of subclavian atherosclerosis is high, the subclavian artery and LIMA should be routinely imagined before the surgery (5) . If the subclavian artery and LIMA flows are inadequate, endovascular intervention to get better the flow should be done before using the LIMA as a graft.
Although the diagnosis of CSSS relies upon demonstration of reversed flow in the LIMA on angiography (5), it may be suspected on other imaging methods. CT is commonly employed in patients with chest pain. This case illustrates the need to scrutinize the proximal subclavian artery for possible stenosis or occlusion in coronary artery bypass patients undergoing chest CT for unexplained chest pain. The same recommendation holds for the more common situation where a CT angiography has been ordered for the noninvasive follow-up of the coronary artery bypass grafts. Particularly in symptomatic patients, patency of the grafts may not guarantee normality of the coronary circulation, unless the parent subclavian artery has also been evaluated.
The various treatment modalities of CSSS are all directed towards treating the subclavian artery stenosis. Early reports on the treatment of CSSS focused on the role of surgery with carotid-subclavian or carotid-axillary bypass grafting as the preferred procedure (3, 6) . Thereafter, the use of percutaneous transluminal angioplasty has been advocated (5, 6, 8) . Balloon angioplasty for subclavian artery stenosis was initially explained in the early 1980s as an alternative to surgical management and subsequent reports show that both early and long-term patency rates were comparable to surgery (5, 8, 9, 10) . Since then percutaneous transluminal angioplasty has become more common as a choice to surgery. The introduction of stenting techniques has further developed the results of angioplasty (5, 10) .
To conclude, in patients with recurrent angina following LIMA-LAD grafting, left subclavian artery stenosis should be thought as a possible cause for recurrent myocardial ischemia, particularly in patients with peripheral vascular disease. Awareness of this possibility may lead to a straight-forward diagnosis on contrast-enhanced multidetector CT of the chest, which has been increasingly used in patients with chest pain.
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